Purpose: The purpose of this study was to evaluate and compare the attitudes, practices, technique utilizations, and barrier perceptions of smoking cessation counseling (SCC) in general surgery (GS) and primary care (PC) residents. Methods: One hundred house staff officers (45 GC and 55 PC residents, consisting of internal medicine and family medicine disciplines) were randomly surveyed. 2 and t tests were used for comparative analysis where appropriate. The National Cancer Institute's recommendation that physicians follow the "four A's" for SCC (Ask, Advise, Assist, and Arrange follow-up) was examined with respect to compliance by surgical and medical residents. Results: Fewer GS than PC residents thought physicians were responsible for SCC (64% versus 85%; P < .02), and fewer felt well prepared to counsel their patients (38% versus 58%; P < .05). Nevertheless, about 85% of both groups reported a higher inclination to provide SCC to patients who expressed an interest for cessation. Although many GC residents Ask (89% GS versus 100% PC residents; P < .03) and Advise (64% versus 89%; P < .003) new patients about smoking, they did so less frequently than PC residents. GC residents used fewer SCC techniques than did PC residents (3.96 versus 6.00; P < .001) and Arranged fewer follow-up visits for SCC (7% versus 44%; P < .001). Postgraduate year did not correlate with SCC in either GS or PC residents. Residents from both groups perceived time constraints, lack of patient desire, and poor patient compliance to be the main barriers in SCC. Conclusion: In this study, many GC residents agreed that physicians were responsible for SCC, but few followed through by arranging SCC follow-up visits compared with their PC resident counterparts. Behavior does not appear to change as residents mature, despite greater exposure to smoking-related diseases. In every dimension of SCC studied, GS residents played a less assertive role when compared with PC residents. GC residents should be more proactive in SCC because the diseases they treat are often related to cigarette smoking. (J Vasc Surg 2002;36:257-62.)
Smoking remains the leading preventable cause of premature death and morbidity in the United States. 1 The US Centers for Disease Control and Prevention has estimated that smoking accounts for more than 430,000 deaths annually. In fact, one in every five deaths in the United States is smoking related. Every year in the United States, premature deaths from smoking rob more than 5 million years from the potential lifespan of those who have died because on average smokers die nearly 7 years earlier than nonsmokers. 2 Smoking is an important risk factor for diseases encountered by surgical residents, including coronary artery disease, peripheral arterial disease, stroke, carcinoma of the lung, chronic bronchitis and obstructive pulmonary disease, and other cancers, such as those involving the larynx, esophagus, pancreas, and urinary bladder. Numerous prospective studies have established a substantial decrease in mortality rate for former smokers compared with continuing smokers, even in former smokers who quit after many years of heavy smoking. 3 The patient in whom a clinical illness related to smoking develops is most likely to comply with the physician's advice. 4 For example, provision of smoking cessation advice to patients hospitalized for a coronary event is associated with a 50% long-term (defined as Ͼ1 year) abstinence rate. 5 Preventative services guidelines are often targeted to primary care physicians, even though only one half of office visits to physicians in the United States are to generalists (family physicians, general practitioners, general internists, and general pediatricians). 6, 7 Visits to non-primary care clinicians represent additional opportunities for smoking cessation counseling (SCC). Because their patients often have more severe smoking-related diseases and are in imminent danger from continued smoking, surgical residents have a unique opportunity to effectively counsel patients in both the inpatient and outpatient settings. Many cigarette smokers, however, report that physicians in general never advise them to stop smoking. Population-based surveys of smokers who ever received smoking screening or advice to quit from physicians describe rates ranging from 37% to 50%. 4, 8 We hypothesized that primary care trainees would be more likely than general surgical trainees to follow generally accepted SCC guidelines. Accordingly, we examined and compared the attitudes and practices of physicians-in-training between surgical and internal medicine/ family practice house officers with respect to counseling their patients to stop smoking cigarettes. The survey questions were designed on the basis of the National Cancer Institute recommendations that physicians and other health professionals follow the "four A's" regarding smok-ing cessation advice: Ask about smoking; Advise smokers to stop; Assist patients willing to stop; and Arrange followup. 9 Differences in behaviors between groups were analyzed according to specialty, level of training, age, and gender.
POPULATION AND METHODS
Subjects for this study included surgical, internal medicine, and family practice residents at the University of Colorado Health Sciences Center. A short, two-page, anonymous, 12-item multiple-question survey was developed on the basis of questions from previous published surveys of physician smoking screening and cessation practices. 10 The questionnaire was revised after pilot testing for question clarity and response validity. A cover letter explaining the purpose of the study was included with each questionnaire. Repeat mailings were sent to nonrespondents at 3 weeks and 6 weeks after the initial mailing. A copy of the questionnaire is available on request. The responses for most questions were "always," "often," "occasionally," "rarely," and "never," as previously described in similar survey studies. 11 The study was conducted in the 1999 to 2000 academic year.
Treatment of both outpatients and hospitalized patients was assessed. Surgical residents were asked to recall their experiences while on the vascular surgery service, whereas medical residents addressed their experiences treating medical patients with a variety of medical disorders. Of importance, residents were surveyed exclusively about patients who were active smokers, regardless of their presenting problem or reasons for hospital admission or follow-up.
Residents were asked how frequently they asked their patients whether they smoked and how often they provided smoking cessation advice. Once the subject of smoking cessation was broached, they reported how often the patients expressed interest in quitting. They were queried regarding the type of techniques commonly used to achieve tobacco abstinence. They expressed opinions about their obligations and effectiveness in addressing smoking cessation. Residents were surveyed regarding areas in which they would like additional education about smoking cessation. Barriers for discussing smoking with patients were ascertained. Finally, a series of questions assessed the residents' role models in SCC and their perceptions of their effectiveness in facilitating and achieving successful smoking abstinence in patients. 2 Analysis, t tests, and Fisher exact tests were used to test for differences between groups, with the SPSS/PCϩ software package (SPSS Inc, Chicago, Ill).
RESULTS
After three mailings, 100 residents (55 surgical, 45 medical) returned completed responses, for an overall response rate of 77%. No difference was seen in response rates between surgical and medical residents. No information was available to determine differences in characteristics between survey respondents and nonrespondents. The ages of respondents ranged from 24 to 36 years, and the mean age was 28 Ϯ 8 years. Fifty-nine men and 41 women responded. Resident physicians in the latter 2 years of training were better represented in the groups of respondents than those in earlier years of residency (65% versus 35%); no differences were seen in level of training between surgical and medical residents with respect to questionnaires returned. Ninety-seven percent of the respondents had never smoked cigarettes, 3% were former smokers, and none were currently smoking. Demographics of the respondents are shown in Table I . Postgraduate year, age, or gender did not correlate with responses in either general surgery or primary care residents.
Although most residents Ask patients about smoking, primary care residents were more likely to do so. As shown in Table II , 89% of general surgery and 98% of primary care residents either always or often ask about tobacco use (P Ͻ .03). Whereas 89% of primary care residents always or often Advised their patients to quit smoking, only 64% of general surgery residents did so (P Ͻ .003; Table III) .
When asked whether they were more likely to counsel patients about smoking cessation who expressed an interest in quitting, 85% of both surgical and medical residents answered affirmatively. However, general surgery residents used fewer techniques to encourage smoking cessation than did their medical counterparts (3.96 versus 6.00; P Ͻ .001). These techniques to Assist patients in their smoking cessation efforts are listed and compared in Table IV . Only 6.7% of general surgery residents Arranged a follow-up visit for smoking cessation compared with 47% of primary care residents (P Ͻ .001). General surgery residents were more skeptical about SCC than medical residents. Fewer general surgery than primary care residents thought physicians were responsible for SCC (64% versus 85%; P Ͻ .02). Likewise, 62% of primary care residents believed that their counseling helped their patients in contrast with only 36% of surgery residents (P Ͻ .02). Neither group of residents believed that many patients desired help with quitting smoking (36% general surgery versus 42% primary care; P ϭ not significant), and fewer than one third of all residents thought that patients actually listened to their advice. Significantly more primary care residents felt adequately trained in smoking cessation techniques than general surgery residents (58% versus 38%; P Ͻ .05). Yet 44% of general surgery residents indicated that they had no need for further teaching in this area compared with only 14% of primary care residents (P Ͻ .01). Residents from both groups perceived time constraints, absence of patient motivation, and poor patient compliance to be the principle barriers for SCC (Table V) .
DISCUSSION
Several limitations exist in this study that should be recognized: the sample size was small; the data were collected from a single institution; curriculum standards for medical residents are not the same as for standard surgical curriculum; a greater number of women were in primary care training than in surgical training; surgical residents were asked to recall experiences on a single (vascular surgery) service, whereas medical residents were not so constrained; and the findings in our study are not novel because other investigators have shown that physicians in general are negligent in providing SCC. However, this is the first study to extend what has been shown in medical practitioners to surgical trainees-not a new message but an important one. One of the more reassuring and positive results of our study is the finding that most surgical and medical residents asked patients about their smoking habits. Thus, residents were generally following Agency for Health Care Policy and Research (AHCPR) guidelines. [12] [13] [14] This high rate of inquiry is much higher than patient-reported rates of physician inquiry published in the literature 8, 15 and considerably higher than the 37.2% reported from data generated by the Centers for Disease Control and Prevention in the 1991 National Health Interview Survey. 16 In a recent survey of 8229 smokers aged 28 years and older who made at least one visit to a physician in the past year, fewer than 50% of the subjects reported receiving SCC. 17 However, in accordance with previous reports, 11, 18 our study confirms that resident physicians are not using proven SCC techniques to their fullest potential. 19 Physician advice can have a positive effect on patient smoking behaviors. 20 Nevertheless, several studies have shown that compliance with the AHCPR smoking cessation guidelines remains disappointingly poor, and the rates of SCC have not changed much over the past three decades. 15 Our finding that surgical residents think that their smoking cessation advice is often unheeded and that they were inadequately trained in smoking cessation techniques is not a new discovery. Several investigators have reported that physicians believe that patients should stop smoking but believe they lack the skills to counsel effectively; they are not confident in their abilities to counsel, and they are skeptical about their effect on altering patient smoking behaviors. 19, [21] [22] [23] Strecher et al 24 reported a randomized trial to evaluate the effectiveness of two teaching interventions to increase medical resident performance of SCC. Tutorials and chartbased reminders were both effective in improving SCC and biochemically verified patient quit rates. Other investigators have described effective programs for teaching and prompting SCC for internal medicine residents, primary care residents, pediatric residents, and dental students. 25 On the basis of these previous reports and our findings, we propose including SCC as a specific portion of the standard surgical residency curriculum.
The pessimism about SCC revealed by our study is unfounded. Efforts at achieving smoking cessation in surgical patients are worthwhile and effective. The literature is replete with studies that show improved outcomes in patients with vascular disease who quit smoking, whether the patients were treated operatively or conservatively. [26] [27] [28] [29] [30] Most smokers would like to quit but have difficulty doing so. 31 A discussion of the specific success rates of various techniques is beyond the scope of this article, but numerous interventions have proven valuable, including brief or extensive counseling alone 11, 24, 28, [32] [33] [34] ; chart reminders 25, 35 ; referral to behavioral counseling programs 21 ; provision of self-help materials 36 ; assisting patients to set quit dates (including a written contract for those quit dates) 21 ; nicotine replacement therapy, including nicotine gum, 37 nicotine transdermal patches, 38 nasal nicotine spray, 39 and inhaled nicotine 40 ; antidepressants (especially buproprion) 41, 42 ; and combination therapy. 43 Primary care or internal medicine residents used substantially more techniques to achieve smoking cessation than did surgical residents (Table IV) . Prochazka 44 has recently reviewed new developments in smoking cessation and summarized the current status of available techniques. He concludes that a multifaceted approach should be used: (1) identify all smokers and diagnose nicotine dependence;
(2) provide self-help smoking cessation brochures; (3) provide brief, tailored advice to all smokers; (4) refer recalcitrant smokers to specialized clinics; and (5) use nicotine replacement and/or bupropion in combination with counseling and active follow-up. The behavior of general surgery residents with respect to the fourth and fifth recommendations (Arrange follow-up) was abysmal, with only 6.7% arranging follow-up. Most surgical residents are attracted to the specialty of surgery because of the active interventional opportunities it affords, yet they are not observing one of the most important recommendations of the AHCPR.
The barriers to helping patients quit smoking described by the residents in our study are similar to previous investigations of physicians in practice. A study of 278 primary care physicians showed that the overwhelming majority believed that poor patient motivation was foremost in their lack of effort in this arena, 45 a finding corroborated in our study and others. 46 Both medical and surgical residents cited time constraints as the most important obstruction to providing counseling. Similar reasons for not routinely providing SCC have been reported in previous multicenter analyses of large primary care and cardiology practices. 47, 48 Chart-reminder systems and other practice organizational approaches have been devised to develop systems that can address all of these concerns by establishing efficient routines that guarantee consistent patient screening and support management activities. 49 Practice intervention trials have shown that practice routines substantially improve provider interventions and patient quit attempts and smoking cessation rates. 13, 35 To our knowledge, our study is the first to address SCC by surgical residents, although many studies have been published concerning the training of primary care and medical residents. 24, 35, [50] [51] [52] Educational endeavors to improve SCC among surgical trainees would seem at least as important and effective as reports addressing other medical specialties in which smoking may play a lesser role in the diseases treated. Paradoxically, despite widespread recognition that they had inadequate knowledge of smoking cessation techniques (Table V) , a startling 44% of general surgery residents in our study reported that they had no need for further teaching in this area. This may corroborate the oft-held perception of surgeons as "may be right, may be wrong, but never in doubt."
Our study showed that medical residents take a more active interest in assisting patients with smoking cessation efforts than surgical residents. Other investigators have shown marked differences in attitudes and practices for SCC by healthcare providers of different specialties. Kviz et al 53 reported that performance of the four A's of smoking cessation practice (Ask, Advise, Assist, and Arrange) differed significantly between physicians, nurse practitioners, and registered nurses. Jaen and colleagues 6 have compared the provision of smoking cessation advice between more than 1500 physicians in various specialties (family and general practice, pediatrics, internal medicine, cardiology, obstetrics and gynecology, and others). Cardiologists, who regularly deal with atherosclerotic diseases, were most likely to provide advice, whereas obstetricians and other specialists had negligible rates. 54 Prochazka and colleagues 10 at our institution have shown that, like the general surgery residents at the University of Colorado Health Sciences Center, emergency physicians have received little training in smoking cessation and perceive many barriers to smoking cessation interventions in the emergency department; emergency physicians infrequently encourage or assist patients to quit smoking.
Because the surgical residents in this study often deal with diseases caused by smoking, it is both surprising and disappointing that they were not more proactive in attempting to achieve smoking cessation in surgical patients. Physicians continue to miss opportunities to provide smoking cessation advice and arrange follow-up for smokers, a potentially lifesaving intervention. Given the adverse health consequences of tobacco use and the demonstrated benefit of advice to quit, surgical residents are in a unique position to positively impact smoker outcomes. Both brief and more intensive advice by healthcare professionals to stop smoking can increase rates of smoking cessation. An early metaanalysis showed an overall quit rate of 8.4% at 6 months with brief (Ͻ5 minutes) physician advice. 33 A recent metaanalysis of randomized trials of smoking cessation advice involving 34 trials with more than 27,000 smokers, mostly in the primary care setting, showed a significant increase in the odds of quitting. 34 Healthcare professionals who have had training in SCC are more likely to provide this advice, and the training of residents to provide smoking cessation has been shown to have a measurable effect on professional performance. 55 Academic surgeon educators can help in this effort. Quit rates averaging 10% have been reported in studies of educating medical residents to counsel patients about smoking cessation, and there is no reason to believe that similar results could not be achieved in educating surgical residents. 24, 32 Effective approaches to smoking cessation should combine identification of smokers, provision of advice at each visit, and widespread availability of treatment. The low rates of counseling and follow-up visits arranged by residents in our study document the need for improvement in teaching smoking management, especially because general surgery residents routinely treat patients with smoking-related diseases. In addition to educating residents about the treatment of diseases once they occur, it is the responsibility of faculty to emphasize the importance of preventative medicine-treating the cause of the disease, not simply treating the immediate problem.
